Fatty acid synthase drives the synthesis of phospholipids partitioning into detergent-resistant membrane microdomains.
Fatty acid synthase (FAS) is a key metabolic enzyme catalyzing the synthesis of long-chain saturated fatty acids. It plays a central role in the production of surfactant in fetal lungs, in the supply of fatty components of milk, and in the conversion and storage of energy in liver and adipose tissue. Remarkably high levels of FAS expression are found in the majority of human epithelial cancers. As the role of FAS in cancer cells remains largely unknown, we have initiated studies to assess the fate of newly synthesized lipids in cancer cells and have estimated the contribution of FAS to the synthesis of specific lipid classes by treating the cells with small interfering RNAs targeting FAS. Here, we show that in cancer cells FAS plays a major role in the synthesis of phospholipids partitioning into detergent-resistant membrane microdomains. These are raft-aggregates implicated in key cellular processes including signal transduction, intracellular trafficking, cell polarization, and cell migration. These findings reveal a novel role for FAS, provide important new insights into the otherwise poorly understood mechanisms underlying the control of lipid composition of membrane microdomains, and point to a link between FAS overexpression and dysregulation of membrane composition and functioning in tumor cells.